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$\ell$ $\in R^{n},i=1,2,$ $\cdots,l$ $R^{n}$
1 $x\in R^{n}$
(MCP)
$f_{\mathrm{M}\mathrm{C}\mathrm{p}}(X)\equiv(||X-d1||, ||X-\phi||, \cdots, ||_{X}-d\ell||)^{\tau}$
MCP $x_{0}\in R^{n}$
$f_{\mathrm{M}\mathrm{C}\mathrm{P}}(x)\leq f_{\mathrm{M}\mathrm{C}\mathrm{P}}(x_{0})$ fM (x)\neq f CP(x0) $x\in R^{n}$







$f_{\mathrm{M}\mathrm{M}\mathrm{P}}(x)\equiv \mathrm{m}\mathrm{a}\delta \mathrm{C}\{\lambda:||x-dt|| : i\in\{1,2, \cdots, l\}\}$ ,
minimax (MMP), $\lambda_{i}$ , $i\in\{1,2, \cdots,l\}$
, [8] fuzzy maximin (FMMP)
[8] MMP $R^{2}$
FMMP
. MCP MSP MMP
MCP $0$
\mbox{\boldmath $\lambda$} $\equiv(\lambda_{1},\lambda_{2,l}\ldots,\lambda)^{T}\geq 0$ MSP (Lowe et al. [6]
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Theorem 1 )1 MMP MCP $[3,4]$
$n=2$ MCP
$\lambda$ MSP MMP 1
MCP
MCP, MSP, MMP, FMMP MCP
–
MCP MSP, MMP, FMMP
2 3
4 MCP MCP
MSP 5 MCP MMP
6 MCP FMMP
2
: $R^{n}arrow R,i=1,2,$ $\cdots l$
minimize $f(x)\equiv(f_{1}(x),f2(x),$ $\cdots,f_{\ell}(x))^{T}$(P)
subjoet to $x\in Q$
$Q$ $R^{n}$ $x_{0}\in Q$ $f(x)\leq f(x_{0})$
$f(x)\neq f(x_{\mathit{0}})$ $x\in Q$ $x0$ (P) f(x) $<$
$f(x_{0})$ $x\in Q$ x0 (P)
1([1]) $x_{\mathit{0}}\in Q$ $x_{\mathit{0}}$ S (P) $f\iota.(x)<fi(x_{\mathit{0}})$







subject to. $x\in Q$
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1([1]) $Q$ $R^{n}$ , $i\in\{1,2, \cdots,p\}$ $Q$




cone $\mathrm{Y}\equiv\{\lambda y:\lambda\geq 0,y\in \mathrm{Y}\}$
$\mathrm{Y}$ [2]
(ii) $y_{0}\in \mathrm{Y}$
$D(\mathrm{Y};y_{0})\equiv$ { $d\in R^{\ell}$ : $y_{\mathit{0}}+\lambda d\in \mathrm{Y}$ for some $\lambda>0$}
$\mathrm{Y}$
$y_{\mathit{0}}$ [7]
$\rceil$ $\mathrm{Y}$ $y_{0}\in \mathrm{Y}$
$D(\mathrm{Y};y_{0})=Cone(\mathrm{Y}-\{y\mathrm{o}\})$
2 $\mathrm{Y}$ $\{y_{1}, y_{2}, \cdots , y_{s}\}\subset$ $\mathrm{Y}$
$y_{0}\in \mathrm{Y}$
cone $(\mathrm{Y}-\mathrm{t}y\mathrm{o}\})=C\{y_{1}-yo’ y2-y\mathrm{o}’\cdots, ys-y_{\mathit{0}}\}$
o $C\{y_{1}-y_{0},$ $y_{2^{-y_{0},\cdots,ysy\}\equiv}}$
.
$-0\{\Sigma_{j=1\gamma_{j}}^{s}(yj-y_{0})$ : $\gamma_{j}\geq 0,$ $j\in$
$\{1,2, \cdots, s\}\}$ o .
1
2([7]) $x_{0}\in Q$ (P)
$dD(f(Q)+ae_{+};f(X\mathrm{o}))\cap R\underline{e}=\{0\}$






$||x|| \equiv\inf\{\lambda>0 : x\in\lambda B\}$
3 $B$ $B$
$B$ $b_{j},j=1,2,$ $\cdots,$ $2r$
$b_{r+j’}=-b_{\mathrm{j}’},j’=1,2,$ $\cdots,r$ $x\in R^{n}$
$[11,12]$
(1) $||x||= \mathrm{m}\dot{\mathrm{m}}\{\sum_{j=1}^{2r}\gamma_{j}$ : $x=j= \sum_{1}^{2}\gamma jbj,\gamma j\geq 0,j\in\{1,2, \cdots,2r\}\}$
’
$f:R^{n}arrow R$ $k\in N$ ,
$N$ , $a_{j}\in R^{n},$ $b_{j}\in R,j=1,2,$ $\cdots,$ $k$
$f(x)= \max\{a_{1}^{T}x+b_{1}, a_{2}^{\tau_{X}}+b_{2}, \cdots, a_{k}^{T}x+b_{k}\}$
$f$ $a\in R^{\mathrm{n}}$ $b\in R$
$f(x)=a^{T}x+b$ $f$ ( )
$f$ $[f]\equiv$
$\{\in R^{n+1}$ : $f(x)\leq y,x\in R^{n},y\in R\}$ $R^{n+1}$
[10] [10]
$f_{i},i\in\{1,2, \cdots,\ell\}$ , $i\in\{1,2, \cdots,p\}$
$k\dot{.}\in N$ $a_{ij}\in R^{n},$ $b_{ij}\in R,j=1,2,$ $\cdots,$ $k\dot{.}$
$f \dot{.}(x)=\max\{a_{i1}^{\acute{T}}X+b_{i1},a^{T}i2^{X}+b_{i2}, \cdots,a_{ik^{X}}^{T}.\cdot+b_{ih}\}$
– $i\in\{1,2, "\cdot,P\}$ $\alpha\in\{1,2, \cdots, k_{i}\}$ aLx0
$+b_{\dot{\iota}\alpha}>a_{ij}^{T}x_{\mathit{0}}+b_{\dot{\iota}j},$ $j\in\{1,2, \cdots, k_{\dot{l}}\}\backslash \{\alpha\}$ $x_{0}\in R^{n}$
aTllx+bn $>a_{1j}^{T}x+b_{1_{J}^{\prime,j}}\in\{2,3, \cdots, k_{1}\}$ $x\in R^{n}$
$f1$ $f1(x)= \max\{a^{\tau_{2}}X1+b_{12}, \cdots, a_{1k_{1}}^{T}x+b_{1k_{1}}\}$ $a_{11}^{T}x+b_{11}$
$f1$




(a) int $S_{\alpha}\neq\emptyset,$ $\alpha\in\{1,2, \cdots, k_{1}\}$ , int $S$ $S\subset R^{n}$
(b) (int $S_{\alpha}$ ) $\cap(ints_{\rho})=\emptyset,\alpha\neq\beta,\alpha,\beta\in\{1,2, \cdots, k_{1}\}$
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(c) $\bigcup_{a^{1}}^{k}=1sa=R^{n}$
(d) $f1$ $S_{\alpha},$ $\alpha\in\{1,2, \cdots, k_{1}\}$
$S_{\alpha},$ $\alpha\in\{1,2, \cdots, k_{1}\}$
$(\mathrm{a})-(\mathrm{c}.)$ (A)
$T_{\beta}\equiv\{x\in R^{n} : a_{2\rho}^{T}x+b_{2\beta}\geq a_{2j}^{T}x+b_{2j},j\in\{1,2, \cdots, h\}\backslash \{\beta\}\},\beta=1,2,$ $\cdots,$ $k_{2}$
o $\{U_{1}, U_{2}, \cdots, U_{\mathrm{p}}\}\equiv\{S_{a}\cap T_{\beta}$ : $\alpha\in\{1,2, \cdots, k_{1}\},$ $\beta\in\{1,2, \cdot\cdot\cdot\cdot, h\},$ $int(S_{a}\cap T\rho)$
$\neq\emptyset\}$ $U_{\alpha},$ $\alpha\in\{1,2, \cdots, p\}$ (A) $f_{1},f_{2}$ $U_{\alpha},\alpha\in$
$\{1,2, \cdots,p\}$ $V_{\mathrm{i}}$ , $V_{2},$ $\cdots,$ $V_{q}$ (A)
, $i\in\{1,2, \cdots,l\}$ $V_{\alpha},$ $\alpha\in\{1,2, \cdots, q\}$
3 $S$ $R^{n}$ $f_{i},i\in\{1,2,$ $-\cdot$ . $,p_{\}}$
$f(S)$ $S$ $f(S)$
4 $f(x)\equiv||x||$
$[f]=C\{$ : $j\in\{1,2, \cdots, 2r\}\}$
4 $f$ $R^{n+1}$




(P) $(\mathrm{P}_{\lambda})$ , $i\in\{1,2, \cdots,l\}$ $Q=R^{n}$
(P) 1
$x_{0}\in R^{n}$ (P) $x_{0}$ $\lambda>0$ $(\mathrm{P}_{\lambda})$
3 $f_{\dot{l}},i\in\{1,2, \cdots,\ell\}$ $Q=R^{n}$ $x_{\mathit{0}}\in R^{n}$ (P)
x0 (P)











$\ovalbox{\tt\small REJECT} \mathrm{e}$ $g(x) \equiv\max\{\lambda_{;}f_{i}(X) : i\in\{1,2, \cdots,l\}\}$
subjoet to $x\in Q$
$f_{i},i\in\{1,2, \cdots,p\}$ $Q=R^{n}$
$\lambda>0$ $(\mathrm{P}_{\lambda}’)$ (P)
4 $f_{i},i\in\{1,2, \cdots,p\}$ $Q=R^{n}$
$\lambda>0$ $(\mathrm{P}_{\lambda}’)$ 1 (P)
2 $\lambda>0$ MMP 1
MCP
2 MCP MMP
$B=\{(x_{1,2}X)^{\tau} : |X_{1}|+|X_{2}|\leq 1\}$
$f_{\mathrm{M}\mathrm{C}P}(x)=(||x-d_{1}||, |\models- \mathit{4}$ $I|x -d_{3}||)^{T}$
MCP




$f_{\mathrm{M}\circ \mathrm{P}}(X)=(|x_{1}|+|x_{2}-2|, |x_{1}-2|+|x_{2}|, |x_{1}|+|x_{2}|)^{T}$,
$f_{\mathrm{M}\mathrm{M}\mathrm{P}}(x)=\mathrm{m}\mathrm{a}s\mathfrak{c}\{|X_{1}|+|x_{2}-2|, |x_{1}-2|+|x_{2}|, |x_{1}|+|x_{2}|.\}$
MMP
$\{\lambda(1,1)^{T} : 0\leq\lambda\leq 1\}=\bigcap_{i=1}^{3}\{x\in P : ||x-d_{i}||\leq 2\}$
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$0$ if $\lambda;||X-d_{i}||\geq L_{i}+e_{i}$
$i=1,2,$ $\cdots,$ $p$
$h( \lambda_{i}||X-d_{i}||)\equiv 1-\frac{1}{e_{i}}(\lambda_{i}||x-d_{i}||-Li)$
$L_{i},$ $e_{i},i=1,2,$ $\cdots,\ell$ $x\in R^{n}$ $i\in\{1,2, \cdots,p\}$




$\{x\in R^{n} : \lambda i||x-d_{i}||<Li+e_{i},i\in\{1,2, \cdots,p\}\}\neq\emptyset$
FMMP (FMMP’)
maximize $u$
subject to $\lambda\dot{.}||x-d_{i}||\leq L_{i}+(1-u)e_{i},i=1,2,$ $\cdots,l$
(i) $(x^{*},u^{*})$ FMMP’ FMMP
$\min\{\mu:(\lambda_{i}||x^{*}-di||) : i\in\{1,2, \cdots, \ell\}\}=\{$
$u^{*}$ if $0<u^{*}\leq 1$
1 if $u^{*}>1$
(ii) FMMP
$\{x\in R^{n} :\lambda_{i}||x-\dot{d}_{i}||\leq L_{i}+(1-\min\{1,u*\})e_{i},i\in\{1,2, \cdot..,p\}\}$
$u’\equiv 1-u$ FMMP’
nlinimize $u’$














5 $u^{*}$ $\lambda>0$ FMMP’
(i) $0<u^{*}<1$ FMMP MCP
FMMP 1 MCP
(ii) $u^{*}\geq 1$ FMMP 1 MCP
5 (ii) $L_{:},i\in\{1,2, \cdots,p\}$ FMMP
MCP
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